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PRINT STATION

Field of Invention

[0001] The present invention generally relates to the field of image forming
apparatus and devices, and in particular, to a print station used in a thermal transfer

printing system.

Background

[0002] Printing systems such as copiers, printers, facsimile devices or other
systems having a print engine for creating visual images, graphics, texts, etc. on a page
or other printable medium typically include various media feeding systems for
introducing original image media or printable media into the system. Examples include
thermal transfer printers. Typically, a thermal transfer printer is a printer which prints on
media by melting a coating of ribbon so that it stays glued to the media on which the
printis applied. It contrasts with direct thermal printing where no ribbon is present in the
process. Typically, thermal transfer printers comprise a supply spindle operable for
supplying a media web and ribbon, a print station, and a take up spindle. New ribbon
and media is fed from the supply spindle to the print station for printing and then the
ribbon is wound up by the take up spindle while the media is exited from the print
station.

[0003] Problems with current printing systems, however, include within the print
station alignment and compression issues which may result in faulty or defective
printing. Additionally, the ability to maintain a tight media web in the print station has

been identified as a problem in conventional print stations. Finally, media movement
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during a printing operation has been identified as an issue within print stations which
could be improved.

[0004] Accordingly, it would be desirable to provide a print station operable for
use within a thermal transfer printing system which compensates for alignment and
compression issues. Additionally, it would be desirable to provide a print station which
has the ability to maintain a tight media web. Finally, it would be desirable to provide a

print station that is configured to limit media movement.

Summary of the Invention

[0005] The present invention is designed to overcome the deficiencies and
shortcomings of the systems and devices conventionally known and described above.
The present invention is designed to reduce the manufacturing costs and the complexity
of assembly. In all exemplary embodiments, the present invention provides a print
station that may be utilized in conjunction with a variety of printers and various media
types and sizes and which overcomes the noted shortcomings of existing systems by
combining with a novel “stand alone” print station having various options containing
features which expand the overall functionality of the printing system.

[0006] In all exemplary embodiments; the print station of the present invention
generally includes a drive-stepper motor; a platen roller in operative communication
with the drive-stepper motor; a pinch roller in operative communication with the drive-
stepper motor; a top-of-form sensor located between the platen roller and the pinch
roller, wherein the top-of-form sensor allows for sensing of indicators on a media; a
rocker arm in operative communication with the platen roller and the pinch roller; a
printhead assembly having: a thermal printhead, a compression spring, and a printhead

pressure adjustment sensor in communication with the compression spring; a media
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guide having media loading sensors in communication with the printhead pressure
adjustment assembly for guiding the media into the print station; a radio-frequency
identification antenna substantially located between the main platen roller énd the pinch
roller; a power source in communication with the print station; a controller circuit card
assembly in communication with the print station; and a pair of adjustable media guides
connected about a base of the print station, the media guides being axially spaced apart
along the length of the base and being configured and adapted such that they can be
manipulated or moved along a horizontal axis of the base in a sliding manner and in a
synchronized manner. IN example embodiments, the pair of media guides include a
sensor affixed to the base, the sensor being operable for emitting at least one light
beam through at least one aperture located in the base, wherein at least one of the
media guides are provided with a tab or other obstruction which is operable for
protruding into the path of at least one of the light beams emitted from the sensor at
defined locations, thereby signaling the sensor and the printer of the media’s width.
[0007] Additional features and advantages of the invention will be set forth in the
detailed description which follows, and in part will be readily apparent to those skilled in
the art from that description or recognized by practicing the invention as described
herein, including the detailed description which follows, the claims, as well as the
appended drawings.

[0008] It is to be understood that both the foregoing general description and the
following detailed description present exemplary embodiments of the invention, and are
intended to provide an overview or framework for understanding the nature and
character of the invention as it is claimed. The accompanying drawings are included to

provide a further understanding of the invention, and are incorporated into and
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constitute a part of this specification. The drawings illustrate various embodiments of
the invention, and together with the detailed description, serve to explain the principles

and operations thereof.

Brief Description of the Drawings

[0009] The present subject matter may take form in various components and
arrangements of components, and in various steps and arrangements of steps. The
appended drawings are only for purposes of illustrating exemplary embodiments and
are not to be construed as limiting the subject matter.

[0010] FIG. 1is a front perspective view of a print station system constructed in
accordance with one example embodiment of the present disclosure;

[0011] FIG. 2 is a rear perspective view of the embodiment of FIG. 1;

[0012] FIG. 3 is a perspective front view of a print station with a printhead
assembly removed constructed in accordance with one example embodiment of the
present disclosure;

[0013] FIG. 4 is a perspective side view of the embodiment of FIG. 3;

[0014] FIG. 5 is an exploded view of a printhead assembly constructed in
accordance with one example embodiment of the présént disclosure;

[0015] FIG. 6 is a perspective view of a print station with an RFID receptacle
and RFID antenna constructed in accordance with one example embodiment of the
present disclosure;

[0016] FIG. 7 is a perspective top view of an embodiment of a print station
constructed in accordance with one example embodiment of the present disclosure;
[0017] FIG. 8 is a perspective view of a top of form sensor which may be

incorporated into a print station of the present disclosure;
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[0018] FIG. 9 is a perspective view of a media guide device which may be

incorporated into a print station of the present disclosure;

Detailed Description of the Embodiments

[0019] The present invention will now be described more fully hereinafter with
reference to the accompanying drawings in which exemplary embodiments of the
invention are shown. However, this invention may be embodied in many different forms
and should not be construed as limited to the embodiments set forth herein. These
exemplary embodiments are provided so that this disclosure will be both thorough and
complete, and will fully convey the scope of the invention to those skilled in the art.
Further, as used in the description herein and throughout the claims that follow, the
meaning of “a”, “an”, and “the” includes plural reference unless the context clearly
dictates otherwise. Also, as used in the description herein and throughout the claims
that follow, the meaning of “in” includes “in” and “on” unless the context clearly dictates
otherwise.

[0020] Referring now to the drawings, FIGs. 1 and 2 are varying views of an
exemplary embodiment of a print station system 10 which is used as part of the printing
system of the present invention. The print station system 10 may include a print station
1, a power source 2 in operative communication With the print station system 10
components, a controller circuit card assembly 3, a display panel 4, and a media rewind
hub 5 in a printer chassis 6. The print station system 10 may also include a media
hanger/hub 7 for housing a media supply roll 8 and a ribbon supply hub 9 for holding a

ribbon supply roll 11.
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[0021] The power source 2 may be of any type or configuration including, but
not limited to, an external power source, an internal power source, alternative current,
direct current, battery, etc. The power source 2 provides a sufficient amount of power
to operate the print station system 10.

[0022] The display panel 4 is in operative communication with the print station 1
and may be of any type and configuration. By way of non-limiting example, the display
panel may be liquid crystal display (LCD), plasma, or any other type. Moreover, the
display panel 4 may be touch activated. Additionally or in the alternative, the display
panel 4 may be operatively connected to at least one button or other input wherein a
user may input data or other information into the print station system 10. Moreover, the
display panel 4 may be secured on or within the chassis 6, connected to the print
station 1, or otherwise be placed in communication with the print station 1.

[0023] The display panel 4 may be used to adjust all printing parameters of the
print station system 10. Such parameters include, but are not limited to, print location
on the media, control of the top-of-form sensor 24 (FIG. 3 and 8), and enabling or
disabling optional features. Further, the display panel 4 may be used to adjust the
torque of the motors in the ribbon drive assembly 12 and media rewinder assembly 13
for unique media. The display panel 4 may also be used to adjust the amount of power
delivered to each element of a printhead assembly 17 in the print station 1 from the
power source 2.

[0024] The printer chassis 6 may provide a proper grounding for the electronic
components of the print station system 10. Additionally, the chassis 6 may provide a
structurally sound frame and housing for mounting components of the print station

system 10.
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[0025] The print station system 10 includes and aligns a media hanger/hub 7
with the print station 1. As a non-limiting example, a center of the media hanger/hub 7
may be aligned with a center of the print station 1.

[0026] Print station media width sensors may measure the width of the media
passing through the print station system 10 via the controller circuit card assembly 3.
The media width information may be relayed to a ribbon drive assembly 12, which may
then adjust the torque of drive motors in proportion to the width of the media. The
media width information may also be relayed to a media rewinder assembly 13, which
adjusts the torque of a motor in proportion to the width of the media.

[0027] Referring now to FIGS. 3-7, varying views of a print station 1 which is
constructed in accordance with an example embodiment of the present disclosure is
shown. The print station 1 generally includes a motor 14, a main platen roller 15, a
lower platen roller 16, and a printhead assembly 17. The print station 1 may be easily
inserted, removed from or otherwise incorporated into or integrated with a larger printer
as desired, thereby permitting additional capabilities, functions, and options other than
or in addition to those features provided by the print station 1. Thus, it will be
appreciated by those skilled in the art that the print station 1 of the present inventionis a
“stand alone” device.

[0028] In example embodiments and as best shown in FIG. 5, the printhead
assembly 17 includes a thermal printhead 18, compression springs 19, a printhead
pressure adjustment sensor 20 and a fan 21. The printhead pressure adjustment
sensor 20 monitors, senses and determines the force within the compression springs
19. The fan 21 cools the thermal printhead 18 as needed. A temperature sensing

member 22, such as a thermistor, may be located within the thermal printhead 18 to

-
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control overheating of the print station 1. The temperature sensing member 22 may be
operatively coupled to a thermal heatsink to detect a thermal gradient generated
therein. The temperature sensing member 22 may also be coupled to a controller in the
print station 1 which may adjust the target temperature of a heating element or may
deactivate the heating element. The fan 21 may also be used to cool the thermal
printhead 18.

[0029] In example embodiments, the print station 1 includes a main platen roller
15 and a lower roller 16. The main platen roller 15 is utilized for printing, while the lower
platen roller 16 is utilized for assisting with the rewinding of media onto the rewind
hub/assembly 5.

[0030] In example embodiments, the lower platen roller 16 may be slightly
overdriven to maintain a tight media web between the main platen roller 15 and the
lower platen roller 16. A tight media web is preferable for separating (or peeling) the
labels off its corresponding backing.

[0031] The print station 1 also includes a pinch roller 23 and a top-of-form
sensor 24. The top-of-form sensor 24 may be located between the main platen roller
15 and the pinch roller 23. The pinch roller 23 may be slightly underdriven to maintain a
tight media web through the top-of-form sensor 24. When the print station 1 reverses
direction during use, the pinch roller 23 is then slightly overdriven in order to maintain
the media web tight through the top-of-form sensor 24. A rocker arm 25 and associated
gears 26 permits movement of the print media in a forward and reverse direction.
[0032] The platen rollers 15, 16 and the pinch roller 23 may be easily removed
and replaced in the event they become damaged during use or abuse of the print

station 1.
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[0033] In example embodiments, the top-of-form sensor 24 may be included in
the print station 1 to determine a location of an initial portion of a web fed to the print
station 1 and to properly align the printed information onto the media. The top-of-form
sensor 24 may also determine and provide a signal when the initial portion of the web is
located at a desired location within the print station 1. As best shown in FIG 8 and in
exemplary embodiments, a top of form sensor 24 is provided and is an optical sensor
which includes a base 140 hinged to a cover 120 by a hinge 160. A flexible circuit 150
is communicably fixed to the base 140 and cover 120 and may include an array of light
emitting diodes (LEDs), photo sensors, and/or other notification and sensing means 170
that permit for sensing indicators on media. The top of form sensor 24 may be capable
of sensing any one of the following indicators: black marks on the top side or under
side of the media, holes through or slots on the side of the media, top edges of label
stock media, and any other errors, inconsistencies, or faults which may arise relative to
positioning of and/or printing on the media. In exemplary embodiments, the top of form
sensor 24 installed in the print station 1 and focused on a reserved area of a media web
which is provided with a top of form mark. In exemplary embodiments, the sensor 24
may be connected to a printer control unit via a interface connector 180 to assist in
achieving form alignment and determination of the presence of an unprinted media
portion or label. The use of the interface connector 180 provides a plug-in-play type set
up and allows for easy removal for maintenance of both the print station 1 and the
sensor 24.

[0034] In certain example embodiments, media guides 27a, 27b are included in
the print station 1 and may be located prior to the pinch roller 23 to as to guide the

media along a print station 1 center line. The media guides 27a, 27b each may contain

9
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media loading sensors 28 which may be used to inform the print station 1 that media is
being fed into the print station 1. Further, the sensor is used to inform the print station
of the width of the media being fed through the system. The print station 1 passes the
information to a printhead pressure adjustment sensor 20 located within the printhead
assembly 17. The printhead pressure adjustment sensor 20 adjusts the compression
springs 19 for the appropriate force setting. Further description as to the media hanger
27a, 27b is provided below.

[0035] A media adjustment knob 29 is provided to adjust the width of the media
guides 27a, 27b. Further, the media adjustment knob 29 may be self-locking, which
would result in no longer requiring the print station 1 to lock the media guides 27 in
position.

[0036] Referring now to FIG 9, an alternative example embodiment of the media
guides 27a, 27b is shown. In the alternative exemplary embodiment a media width
sensing apparatus 200 is provided within the printing system 10 and about the print
station 1. The sensing apparatus 200 includes a pair of adjustable media guides 212,
214 connected about a carriage 210. A sensor (not shown) is provided, affixed to the
carriage 210 and in signal communication with control circuitry of the printing system
(not shown). The sensor is configured and operable for emitting at least one optical
signal or light beam through at least one aperture 216 located in the carriage 210. At
least one of the media guides 212 or 214 are provided with a tab or other obstruction
(not shown) which is configured and operable for protruding into at least a portion of the
path of the at least one optical signal or light beam emitted from the sensor at defined
locations, the defined locations corresponding to the widths of various media types used

within the printing system 10. As the media guides 212, 214 move about the horizontal

10
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axis of the carriage 210, the tab may block or otherwise interrupt or obstruct the at least
one optical signal or light beam, thereby reflecting the at least one optical signal or light
beam back to the sensor and thus signaling the sensor of the media’s detection and
width. By detecting and determining the media width in the print station 1, automatic
adjustments can be made to the printhead pressure, ribbon supply tension, ribbon
supply take up, and rewind tension, thereby ensuring a higher quality printed image
and prolonged printer operation. Further, by detecting and determining the media width
in the printer station 1, associated software can compare the width of the image to be
printed to the media width and notify the operator that they may be printing off the
media.

[0037] Referring back to FIGs. 3-7, a motor 14 is provided to power the print
station 1. The motor 14, which may be a drive-stepper motor, is geared to the platen
rollers 15, 16 such that a full step of the motor 14 corresponds to a media movement. A
non-limiting example of such media movement may be 1/300"™ of an inch. Continuing
the non-limiting example, with a 300 dot per inch printhead assembly 17 such
movement would result in a 300x300 dots per inch area of print. Additionally, the motor
14 may be operated in half-step mode. As a non-limiting example of the results
achieved using the half-step mode, the same gearing would result in a corresponding
movement of 1/600™ of an inch, with a 600 dot per inch printhead assembly 17 and
600x600 dots per inch area of print.

[0038] The motor 14 may be a direct current (DC) or alternative current (AC)
driver motor, which may include an attached encoder disk that may be used to drive the

print station 1. The print station 1 may establish a corresponding timing for 300, 600, or

11
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other dots per inch printing by determining the proper number of slots in the encoder
disk.

[0039] A latch sensor 30 may be included to send a signal to the print station 1
of the position of the latches 31a, 31b. The latch sensor 30 may also sense when the
latch 31a, 31b is closed, fully opened, or a variety of positions therebetween. A latch
handle 32 permits manipulation of the latches 314, 31b as desired.

[0040] The print station 1 may also include a receptacle 33 for mounting a radio-
frequency identification (RFID) antenna 34. The receptacle 33 may be located prior to
the main platen roller 15. The RFID antenna 34 may be used to imprint RFID data onto
a chip embedded in a label. After the chip in the label is programmed with data, the
label is then thermally printed. In the alternative, the RFID antenna 34 may be directly
located on or incorporated in the print station 1.

[0041] Because the print station 1 is stand-alone, it may be easily inserted,
removed from, or otherwise incorporated into or incorporated with a larger printer as
desired, thereby permitting additional capabilities, functions, and options other than or in
addition to those features provided by the print station 1.

[0042] The embodiments described above provide advantages over conventional
devices and associated methods of manufacture. It will be apparent to those skilled in
the art that various modifications and variations can be made to the present invention
without departing from the spirit and scope of the invention. Thus, it is intended that the
present invention cover the modifications and variations of this invention provided they
come within the scope of the appended claims and their equivalents. Furthermore, the

foregoing description of the preferred embodiment of the invention and best mode for
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practicing the invention are provided for the purpose of illustration only and not for the

purpose of limitation--the invention being defined by the claims.
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What is claimed is:

1. A print station for use with a thermal transfer printer comprising:

a housing;

a motor mounted within the housing and connected to control circuitry mounted
about the housing;

a platen roller assembly configured to have a media web pass there through and
being in operative communication with the motor and control circuitry;

a pinch roller in operative communication with the motor;

a top-of-form sensor located between the platen roller and the pinch roller,
wherein the top-of-form sensor allows for sensing of indicators on the media web;

a rocker arm in operative communication with the platen roller and the pinch
roller;

a printhead assembly;

a media width sensing and guide device having a pair of adjustable media guides
and at least one media width sensor in communication with the printhead assembly for
guiding the media through the system; and

a radio-frequency identification antenna substantially located between the main

platen roller and the pinch roller.

2. The print station of claim 1, wherein the motor is a drive stepper motor.

3. The print station of claim 1, wherein the printhead assembly comprises:

a thermal printhead;

14
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at least one compression spring; and
a printhead pressure adjustment sensor in communication with the

compression spring.

4. The print station of claim 3, wherein the printhead pressure adjustment
sensor monitors, senses and determines the force being applied to the compression

springs during a printing operation.

5. The print station of claim 1, wherein the platen roller assembly is
comprised of a main platen roller and a lower platen roller and wherein the main platen
roller is configured for printing operations and the lower platen roller is configured for

assisting with the rewinding of media into a rewind hub of the printing system.

6. The print station of claim 5, wherein the lower platen roller may be slightly

overdriven during a printing operation to maintain a tight media web.

7. The print station of claim 1, wherein the pinch roller may be underdriven
by the motor during a printing operation to maintain a tight media web through the top of
form sensor.

8. The print station of claim 1, wherein the top of form sensor is an optical

Sensor.

9. The print station of claim 8, wherein the top of form sensor is comprised of

a base hingedly fixed to a cover, a flexible circuit communicably fixed to the base and

15
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cover and an interface connector communicably connected to the control circuitry,
wherein the flexible circuit comprises a plurality of sensing means that permit the

sensing of indicators on media.

10.  The print station of claim 9, wherein the plurality of sensing means are

light emitting diodes and photo sensors.

11.  The print station of claim 1 further comprising a latch sensor configured for
sensing information relating to the position of the housing and communicating the

information to the control circuitry.

12.  Animage forming device operable for easy installation and removal from a
thermal transfer printer, comprising:

a motor mounted within a housing and being connected to control circuitry
mounted about the housing;

a platen roller assembly configured to have a media web pass there through and
being in operative communication with the motor and control circuitry;

a pinch roller in operative communication with the motor;

a top-of-form sensor located between the platen roller and the pinch roller,
wherein the top-of-form sensor allows for sensing of indicators on the media web;

a rocker arm in operative communication with the platen roller and the pinch
roller,

a printhead assembly;

16
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a media width sensing and guide device having a pair of adjustable media guides
and at least one media width sensor in communication with the printhead assembly for
guiding the media through the system; and

a radio-frequency identification antenna substantially located between the main

platen roller and the pinch roller.

13.  The image forming device of claim 12, wherein the printhead assembly
comprises: |
a thermal printhead; |
at least one compression spring; and
a printhead pressure adjustment sensor in communication with the

compression spring.

14.  The image forming device on of claim 13, wherein the printhead pressure
adjustment sensor monitors, senses and determines the force being applied to the

compression springs during a printing operation.

15.  The image forming device of claim 12, wherein the platen roller assembly
is comprised of a main platen roller and a lower platen roller and wherein the main
platen roller is configured for printing operations and the lower platen roller is configured

for assisting with the rewinding of media into a rewind hub of the printing system.

16.  Theimage forming device of claim 15, wherein the lower platen roller may

be slightly overdriven during a printing operation to maintain a tight media web.

17
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17.  The image forming device of claim 12, wherein the pinch roller may be
underdriven by the motor during a printing operation to maintain a tight media web

through the top of form sensor.

18.  Theimage forming device of claim 1, wherein the top of form sensoris an

optical sensor.

19.  The image forming device of claim 18, wherein the top of form sensor is
comprised of a base hingedly fixed to a cover, a flexible circuit communicably fixed to
the base and cover and an interface connector communicably connected to the control
circuitry, wherein the flexible circuit comprises a plurality of sensing means that permit

the sensing of indicators on media.

20.  An print station operable for easy installation and removal from a thermal
transfer printer, comprising:

a motor mounted within a housing and being connected to control circuitry
mounted about the housing;

a platen roller assembly configured to have a media web pass there through and
being in operative communication with the motor and control circuitry;

a pinch roller in operative communication with the motor,

a top-of-form sensor located between the platen roller aﬁd the pinch roller,

wherein the top-of-form sensor allows for sensing of indicators on the media web;

18
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a rocker arm in operative communication with the platen roller and the pinch
roller;

a printhead assembly, said printhead assembly comprising a thermal printhead,
at least one compression spring, and a printhead pressure adjustment sensor in
communication with the compression spring;

a media width sensing and guide device having a pair of adjustable media guides
and at least one media width sensor in communication with the printhead assembly for
guiding the media through the system; and

a radio-frequency identification antenna substantially located between the main

platen roller and the pinch roller.
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